Identification of neurite outgrowth-promoting domains of neuroglycan C, a brain-specific chondroitin sulfate proteoglycan, and involvement of phosphatidylinositol 3-kinase and protein kinase C signaling pathways in neuritogenesis.
Neuroglycan C (NGC) is a transmembrane-type chondroitin sulfate proteoglycan that is exclusively expressed in the central nervous system. We report that the recombinant ectodomain of NGC core protein enhances neurite outgrowth from rat neocortical neurons in culture. Both protein kinase C (PKC) inhibitors and phosphatidylinositol 3-kinase (PI3K) inhibitors attenuated the NGC-mediated neurite outgrowth in a dose-dependent manner, suggesting that NGC promotes neurite outgrowth via PI3K and PKC pathways. The active sites of NGC for neurite outgrowth existed in the epidermal growth factor (EGF)-like domain and acidic amino acid (AA)-domain of the NGC ectodomain. The EGF-domain caused cells to extend preferentially one neurite from a soma, whereas the AA-domain caused several neurites to develop. The EGF-domain also enhanced neurite outgrowth from GABA-positive neurons, but the AA-domain did not. These results suggest that the EGF-domain and AA-domain have distinct functions in terms of neuritogenesis. From these findings, NGC can be considered to be involved in neuritogenesis in the developing central nervous system.